Metabolism of arachidonic acid by human epidermal cells depends upon maturational stage.
Synthesis of 12- and/or 15-HETE by human epidermal cells was investigated after separating basal cells from suprabasal epidermal cell layers. We found that the main metabolite of 3H-arachidonic acid (3H-AA), formed by freshly prepared upper epidermal layers (stratum granulosum and spinosum), upon RP-HPLC co-eluted with authentic 3H-12-HETE. A 3H-15-HETE co-eluting peak selectively occurred in chromatograms obtained from supernatants of fractions containing basal cells. Supernatants of freshly prepared suspensions rich in basal keratinocytes appeared to contain 3H-15-HETE as their main 3H-AA metabolite, by far exceeding the recovered amounts of 3H-12-HETE. Moreover, keratinocytes cultured for 1 week or longer were found to produce predominantly a 3H-AA metabolite co-eluting with 3H-15-HETE. In supernatants of cultured cells, little if any 3H-12-HETE was detectable. Cultured human skin fibroblasts were not found to produce relevant amounts of HETE. Genuine tissue rich in basal cells, i.e., cells of hair follicles, were found to form twice as much 3H-15-HETE as 3H-12-HETE (3H-15-HETE/3H-12-HETE-ratio = 1.9 +/- 0.8; n = 7). Apparently, different epidermal layers are able to produce a characteristic pattern of 3H-AA metabolites. 3H-15-HETE generation seems to be a marker for proliferating keratinocytes, whereas 3H-12-HETE formation appears to be typical for differentiating suprabasal epidermal cells. Our results may explain the heretofore varying patterns of AA-metabolites by keratinocytes reported in the literature.